Objective: To investigate the effect of soaking of thermoplastic nylon (valplast) in clove flower extract (syzygium aromaticum) as a denture cleanser with different concentrations: 0.8%, 1%, 1.2%, 1.4% and 1.6% to the color change of thermoplastic nylon. Material and Methods: As many as 30 samples were divided into 6 groups. The sample size was 10×10×1 mm. The first group was immersed in sterile aquades and the other groups were immersed in clove flower extracts with concentrations at 0.8%, 1%, 1.2%, 1.4% and 1.6% for 12 days. The light intensity was then measured using densitometer. Results: One-way ANOVA test results obtained a value of 0.174 (p > 0.05), which indicates there is no significant difference between the groups. Conclusions: Thus it is concluded that darker discoloration occurs in the thermoplastic nylon at a concentration of 1.6% and lighter discoloration occurs at a lower concentration of 0.8%. 
Introduction
The artificial tooth base is a part of the artificial tooth attached to the supporting tissue and where the adhesive of the artificial tooth is applied. 1 In the denture base material, the denture is of two types: thermo-hardening and thermo-plastic. Thermo-hardening-type denture base material is a type of material that undergoes chemical changes in the formation process, whereas the thermo-plastic-type material (e.g., celluloid, cellulose nitrate, vinyl resin, polycarbonate, and nylon) goes through non-chemical changes in the formation process.
The thermoplastic nylon (valplast) was first introduced in the field of dentistry in 1950. 2 The use of thermoplastic nylon has both advantages and disadvantages. The advantages include good aesthetics, high flexibility, good transparency and so on; such advantages help with creating a color-matching effect, that is, the denture base color is identical to the color of the underlying tissue; another advantage of valplast is that it is biocompatible and has low water solubility. While the shortcomings of thermoplastic nylon are, among other things, difficulty in hulling and hygroscopy, which can cause discoloration.
3
The color change that occurs in thermoplastic nylon can be caused by both intrinsic and extrinsic factors. The intrinsic factor is a chemical change in the material itself caused by an imperfect polymerization process, whereas the extrinsic factor is staining caused by the absorption of pigment dyes from the exogenous source of tea, coffee, mouth rinses and artificial dental cleansing solution.
Inadequate patterns of artificial dentures and poor oral hygiene can lead to an increase in the number of candida albicans colonies and cause inflammation of the oral mucosa that affects the denture quality and stability. 4 This inflammation is called denture stomatitis. To prevent the occurrence of denture stomatitis the patient must be advised to properly maintain denture and oral hygiene. To maintain denture hygiene denture must be cleaned using a cleanser or by brushing the parts of artificial teeth.
5 Immersion of artificial tooth in denture cleanser is divided into phases:, a. short-term immersion lasting 15-45 minutes during bath or after meals and long-term immersion lasting 6-8 hours at rest.
6
In the year 2002, WHO had first recommended and validated the use of traditional crops as a drug.
7
One of them is cloves; cloves contain essential oils (eugenol), flavonoids and tannins that have antifungal properties. 8, 9 In addition to having the antifungal properties, flavonoids and tannins also have natural plant pigments that can cause color changes. Based on previous research on the effect of clove flower extract with concentrations at 0.8%, 1%, 1.2%, 1.4% and 1.6% in reducing the amount of C. albicans in denture.
Based on the parameters discussed above, the present study was carried out to study the effect the immersion of valplast in clove flower extract (syzygium aromaticum) with concentrations of 0.8%, 1%, 1.2%, 1.4% and 1.6% on the color change of valplast.
Material and Methods
This research is a laboratory-based experiment with post-test control group design. The materials used in this research include nylon thermoplastic (valplast), sterile aquades and clove flower extract (syzygium aromaticum) with various concentrations, at 0.8%, 1%, 1.2 %, 1.4% and 1.6%. The tool for making samples is the master model of red night cavex, whereas densitometer was used to measure the intensity of light.
The research began with the making of clove flower extract by maceration of cloves and subsequently the evaporation process to dry the clove flowers. The dried clove flowers were dried and blend to to make a powder of clove flowers (simplicia). Simplicia is put into a sealed and masked bottle (maceration) filled with 1.5 liters of 96% pure ethanol until all the parts were submerged. The saturation was carried out at room temperature for ± 3 days and then the maceration was filtered using a Buchner funnel. Filtrate and dregs were separated and then the waste was put to remaseration for 24 hours in 1.5 liters of 96% pure ethanol5 liters. The obtained filtrate was then concentrated with a rotary evaporator at a temperature of no more than 50°C and evaporated in a vacum, separating the solvent and 96% ethanol from clove flower extract; thus, 100% pure clove flower extract was obtained and diluted to create clove flower extract in the following concentrations: 0.8%, 1%, 1.2%, 1.4% and 1.6%.
The experiment was continued further, to manufacture thermoplastic nylon samples (valplast). The method of preparation involves the following steps: the master model of red night square and sprue were planted in hard casts; after the casts were hardened the cuvette was opened, smeared with a separator material and allowed to dry. In contrast to acrylics, the molding is carried out by melting the thermoplastic nylon in the cartridge at a temperature of 248.8-265.5°C in an electric furnace and injection molding into the mold space.
The size of the finished sample plate was 10×10×1 mm; 30 samples were prepared. The samples were divided into six groups: the first group was soaked in sterile aquades and was the control group and the other groups were treatment groups and samples in these groups were soaked in clove flower extract in different concentrations at 0.8%, 1%, 1.2%, 1.4%, and 1.6% and were kept immersed in the extract for 12 days. After the completion of this process, the samples were taken out of the extracts in which they were immersed and were rinsed with sterile aquades and dried; in the next step, the light intensity was measured using a densitometer. The data obtained were tabulated. Data analysis was performed using one-way ANOVA with 95% significance level. Figure 1 illustrates the mean results of light intensity measurements of both the control group thermoplastic nylon plates immersed in sterile aquades and the treatment group samples immersed for 12 days in clove flower extracts with different concentrations, 0.8%, 1%, 1.2%, 1.4% and 1.6%.
Results
Based on the measurement of light intensity on thermoplastic nylon plate after they were soaked in clove flower extract, data analysis was carried out using Kolmogorov-Smirnov test for assessment of data normality and levene's test for assessing the homogeneity of data gathered from the experiments. Both test results yielded a probability value of p > 0.05, which shows the data are normal and homogeneously distributed. After it was confirmed that the data were normal and homogeneously distributed, further analysis was carried out using one-way ANOVA which yielded a significance value of 0.174 (p > 0.05). Thus, we concluded there is no significant difference between the color changes of thermoplastic nylon plates used for the control group and those used for the treatment groups. 
ORIGINAL RESEARCH

Discussion
Artificial denture base materials are widely used in dentistry and one of them that is frequently used is thermoplastic nylon. It has both advantages and disadvantages. One drawback to using thermoplastic nylon is that it is difficult to process in hybrid and hygroscopic procedures where it easily absorbs water from the surrounding environment.
10,11
This characteristic can cause color changes in the denture base.
12
In this study, two sets of thermoplastic nylon samples were used: one set of samples were immersed in sterile aquades and retained as control group samples and five sets of samples were retained as treatment group samples and were immersed in clove flower extract in different concentrations at 0.8%, 1%, 1.2%, 1.4% and 1.6%. Both sets of samples were immersed in their respective extracts for 12 days, which is equivalent to soaking for 3 years.
The result of light intensity measurement in the control group and in the treatment group showed that the color in the thermoplastic nylon became darker and the light intensity was higher in each treatment group. The increase in light intensity value is due to the chromophore compound one of the benzene groups contained in the flavonoid and tannin compounds, and the presence of this compound causes the increase of UV-Vis absorption by the thermoplastic nylon plate. However, the difference in the mean value of light intensity between the treatment group samples that used extracts of different concentrations is not too large. This is because the concentration difference in the treatment group is only 0.2%.
Increased light intensity showed a darker color in the thermoplastic nylon plates soaked in artificial tooth cleanser of clove flower extract; flavonoids and tannins in the clove flower extract are natural plant dyes, which led to a darker color in the treatment group samples.
9 Flavonoids and tannins enter into microporosities that form during an inopportune injection molding process of thermoplastic nylon.
13
Flavonoids and tannins enter into the microporosities of diffuse thermoplastic nylon.
Flavonoids and tannins are phenol groups, where phenols are acidic because they have a lower pH than aquades and alcohols. The chemical formula of this compound is C6H5OH, and its structure has a hydroxyl group (-OH) attached to the phenyl ring. In the chemical formula of phenol, C can more strongly bind to O than it can to H; thus, H ions are easily oxidized and become acidic. The oxidation of H ion causes the phenol compound to dissolve into an anion of phenoxide C6H5O-and the cation of H+. This H+ cation readily breaks the OH bond on the polyamide chain so that this polyamide chain becomes shorter and causes a decrease in the physical properties of the thermoplastic nylon, one of which is the discoloration of the thermoplastic nylon. Color changes can also occur on account of the length of denture wear. Artificial teeth show physical changes that cause discomfort in use within 1 to 5 years.
Conclusion
The change of color of the thermoplastic nylon plate is indicative of the highest increase in light intensity on the thermoplastic nylon plates soaked in artificial denture cleanser of clove flower in 1.6% concentration, whereas the lowest light intensity was observed on the thermoplastic nylon plates soaked in clove flower extract with 0.8% concentration. Thus it is concluded that clove flower extract with 0.8% can more effectively prevent discoloration of denture base compared to artificial denture cleansers.
